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[SUMMARY] 
[OBJECT] 

The ratios V/G (mm2/degree Celsius, min) of crystal cultivation speed 
V (mm/min) to temperature slope G (degree Celsius/ran) of the crystal 
axial direction to 1300 degrees C are controlled with high precision 
from the fusing point of a silicon. 

The position made into aim is made to generate OST ring. 

[SUMMARY OP THE INVENTION] 

G is obtained by temperature distribution calculation of the whole in 
the furnace which used heat tranafer calculation. 

Radiation from a solvent is controlled by the radiation interrupter 7 
or the radiation reflector 9, and G is operated by it. 

[CLAIMS] 
[CLAIM 1] 

When manufacturing a ailicon single crystal by the Cxochralski 

method, it obtains for the temperature distribution inside a single 

crystal by temperature distribution calculation of the whole in the 

furnace which uaed heat tranafer calculation. ^ 

A temperature distribution for which it obtained is used and 

radiation from a solvent is interrupted and/or reflected 

Tnie operates the temperature distribution inside a eingie crystal 

and the single crystal silicon cultivation method which is 

characterised by the aforementioned. ■ - 

[CLAIM 2) 

xt " follows by temperature distribution calculation ofrthe 

whole in the furnace which uaed heat transfer calculation 
Temperature alope G (degree Celsius/mm) of the crystal ajcial 
direction to 1300 degrees C is obtained from the fusing point of a 
silicon. 

V is operated so that the ratios V/G (mm2/degree Celsius, min) of 
crystal cultivation speed V (mm/min) and obtained temperature slope G 
(degree Celsius/mm) may be controlled by the desired value. 
G is operated by an interruption and/or the reflection of the 
radiation from a eolvent, and a single crystal silicon cultivation 
method given in the claim 1 which is characterised by the 
aforementioned. 



[CLAIM 31 



Tessjereture distribution calculation is car»ee»H so .u 
-eaaurement value of the circtaferwce ofTlSSf. * f«P«"urc 
A single cryatal ailicon cultiration LtlJi ! 9l * • Cry3Ml " 
2 which a« eh«.cc«i^ e S iSrSSSJST " ^ CU4 ~ 1 ° r 
[DETAILED DESCRIPTION OF INVENTION] 



[0001] 

[INDUSTRIAL APPLICATION] 



Thia invention relates to the cultivation method of tn* • 
.1*1* crystal by the CxochralaU *«hod *5 

^Especially, it relates to the aiaole ervat*i 

operatea a temperature attribution \7th5. i« S " ethCd which 

crystal quality duriag c^tl^^oY^^^S.^^ 



[0002] 
(PRIOR ART] 



Thexe are varloua manufacturino MfhnHe. . 

as high integration .^cSSSoTS^^^SL^g* 

However, aa a method which can be «jTb S ^ Wd ' 



10003] * 
The crucible 1 of the double structure in which the outer aid. 
coayrised by the graphite in CZ a»thod in wh^eh Ihl I ^ 
coo^riaed with the quart* ie used? 0CTWl1 ***** alde 

The raw naterial ailicon accomodated in *h» , , V 

theater 2 arranged on ^TZ^^oTl SSSl " 

That ailicon solvent 3 la bc coa a fon«w- ku -.r 
attached in the aeed cryataTTtt^lJSr Sd*^ 9 ** 5 
It can pull up from a crucible 1 gradually ud.tthi.H-. .» 
crucible 1 and the aeed cryatal 4*Le wtat.? *** 
The single cryatal « of the shape of a cylinder whi^h ^s- - , • * 
solvent 3 solidified by thia i7 raised .SifS£ crSt J 
cultivation apeed adopted is 1.0 to 2.0am/min. Y 

[0004] 

StS? 1 ^ 1 ™ ° f the 4 8illcon crystal by this type of CZ 

aethod, after processing a slagle cryatal into a w*t»r i* LZ 
follows by performing a heat treatSt * « . 

£-J\2S3 SfrSa Jff ""'W «t of the ahape of a 

ring called OSF ring to a wafer surface will generate. 



OSF ring ia generated and the oxyeen aludoe with m k..— . 
stability which grew during cryatS%S5£tS i£ K " enaal /J 
area 1- Retributed by thTh^ ^S^cn^a^'loTctl^ 
The withataad-preaaure characteriatic of » ffJ ,tr«!7/^.;, cm T 3f 
On the one hand, in the outer &™J?12*SL 
wathatand-preaauxe characteriatic is satisfactory^ <ila 

~!!^' 5f" a ? ,0 «f« i «» cluster whose site la about «00nm • 
generates by the density of about 103 pl«eea/cm2 - • 

Like this, the physical property of a wafer differs OSF rina i w 
on th« boundary on the inner aide and the cuter side * ffreatly 

[0006] 

StJ 11 ^ 0 " f^"* 1 by CZ method is used in hioh 

integration semiconductor element material 

f^ r : ae «"*bUlty and the yield of a high integration 
SJSfSE ,^1^ 10 P^yV^iagle 
Tor thia reason, the position of OST ring is controlled by 



In a control of V/G, it becomes as follows by temperature 
distribution calculation of the whole in the furnace which used heat 
transfer calculation. 

Tsgperature slop* G (degree Celsius /ore) of the crystal axial 
direction to 1300 degrees C is obtained from the fusing point of a 
silicon . 

V is operated so that the ratios V/G (ana/degree Celsius, min) of 
crystal cultivation speed V (wa/min) and obtained temperature slope G 
(degree Celsius/no) may be controlled by the desired value and G is 
operated by an interruption and/or the reflection of the radiation 
from a solvent. 



[0013] 

Desirably, temperature distribution calculation la corrected by the 
temperature measurement value of the circumference of a single 
crystal. 

[0014] 
(Effect] 

In a control of V/G, it is indispensable technology to control the 
temperature slope of a single crystal axial direction during 
cultivation of a single crystal. 

Obtain for the temperature distribution inside a single crystal with 
thie control technology, cultivating. 

And, two of operating that temperature: distribution are required. 
If it says by control of V/G, both obtaining. G and the thing which G 
is operated are required. 

(0005] 

About obtaining for the temperature distribution inside a single 
crystal, it becomes as follows by measuring the temperature of the 
circumference of a single crystal in a lot of locations. 
Although this is made once, a lot of measuring devices will be set 
then in the furnace. 

For this reason, contamination of a single crystal becomes a problem, 
cultivating then in the furnace. By this invention, temperature 
distribution calculation of the whole in the furnace which used heat 
transfer calculation performs this there. 

[0006] 

Specifically, it becomes as follows from performing heat transfer 
calculation in consideration of each items, such as radiation heat 
exchange of the whole in the furnace, the boundary surface shape of a 
single crystal and a solvent, a heater power, and single crystal 
cultivation speed. 

It obtains for the temperature distribution inside a single crystal 
and G is obtained in a control of v/G. 



[0007] 

In the item here and the radiation heat exchange of the whole in the 
furnace, tnie invention performs an interruption and the reflection 
of the radiation from a solvent to the others of the shape of the 
heat insulator in a furnace, and an insulator, and the length of the 
single crystal during cultivation. 

Therefore the present position of an interrupter or a reflector etc. 
needs to be taken into consideration. 

About an item and the boundary aurface shape of a single crystal and 
a solvent, it can obtain from Stefan conditions and a Boundry- fitted 
method. 

[0008] _ 
According to temperature distribution calculation in the furnace 
which used heat transfer calculation, the number of temperature 
measure fixed points is reduced and it can obtain for the temperature 
distribution inside a single -crystal with high precision. 
In addition, since the temperature measurement in this case is for a 



cultivation of the silicon single crystal by CX method 

^tTosrTi^T' teCte ° i09y " M i«« .4. 

[0007] 

J'lSSi?? " thla ' th " e iaVen "" Set Nation 3p .ed to 

The teapersture slops of the cryatal axial direction in the 
temperature range to 1300 degrees c ia eat to C (degree Celsius/mm) 
from tha fusing point of a silicon. »«gree ceiaius/am) 

It finds out then that the generation position of OSF ring ia 
uniquely decided by V/G (am2/degree Celsius, mln) 
It becomes as follows by Japanese Patent Application Ho 6-148939 
v/G is made or more into 2.5, and the Mrinh.™ ^« » k 5 "8339. 
in element manufacture is £u*?o genera^^?** n0t u " d 

The single crystal manufacture method which makes the district i«« 
density of the oxygen aludge inside OST riflg ?f ££2°? / 

min the cooling speed in the temperature range to 1150 degreS" to 
1000 degrees C reduce was proposed. agrees i- to 

[0008] 

[PROBLEM ADDRESSED] 
tt.se inventors make the position made into aim generate OST ring in 
the single cryatal manufacture method proposed previously 
JrscXion r#aS ° n ' iS iap0rttat "^iogy to control V/G with high 

« 

(0009] 

T^lL f* f fSSi 9 S 'P 888 aiBffle ^ * CZ method, 'as 
shown in a figure 3, tha single cryatal 6 during training receives 
radiation heat from a solvent 3. receives 

On^the one hand, the radiation de-heat from a single crystal 6 
Itjissociates with the growth of s single crystsl S, and that length 

For this reason, an axial direction distribution of the amount of 
radiation de-heats from a alngle crystal 6 change, every moment 

Therefore, G is not uniformly maintained during cultivation of a 
single cryatal 6 and V/G ia controlled. 

For that, a detection and the operation of not only V but G are 
required. ** 

ZZ^L^^^t^V * Cttt * 1 °P*«tion, « detection end the 
operation of V are difficult, so a control of V/G is very difficult 
Therefore, it is not easy to make the position made into aim generate 
OSr ring (refer to the conventional method in a figure 2) . gener4te 

(0010] 

The purpose of this invention operates the temperature distribution 
inside s single crystal with mind at the tiaTwhile cultivating 
It is in providing .the single crystsl silicon cultivation method 
which V/G does a control and can control OST ring generation position 
with high precision by that cause. -ration position 

[ooii] 

[solution or the djvektiokj 

When the single crystal silicon cultivation method of thia invention 
manufactures a aiiicon single crystal by CZ method, it obtains for 
t Wf* ture 1 < li f"^xon inside a .ingle crystal by temperature 
distribution calculation of the irhole in the furnace which used heat 
transfer calculation. 

A temperature diatribution for which it obtained la used and 

radiation from a solvent is interrupted and/or reflected. 

Thia operates the temperature distribution inside a aingle crystal 



[0012] 



correction of temperature distribution calculation, it is not 
necessarily required. " 

When performing a temperature measurement, although it is desirable 
to measure the degree or crystal surface temperature in a constant 
distance from a solid-liquid boundary surface, in this invention, 
temperature distribution calculation is performed over the whole in 
the furnace. 

Por this reason, you nay measure the temperature of the specific 
position of the radiation interrupter responsed in a temperature 
distribution of a single crystal, or a heat insulator. 

(0009] 

It becomes as follows about the operation of a temperature 
distribution. Radiation from a solvent is interrupted and/or 
reflected in this invention. 

The temperature of the boundary surface of a single crystal and a 
solvent is constant. 

Therefore it becomes as follows by interrupting radiation to a single 
crystal from a solvent, and lowering the temperature of a single 
crystal « 

The temperature slope of a single crystal axial direction serves as 
size and G can be enlarged in a control of V/G. 

On the one hand, the high reflector of a reflecting rate is set above 
a solvent, and single crystal toward reflection of the radiation from 
a solvent is done. 

Thereby/ the- temperature of a single crystal, becomes high and the 
temperature slope of a single crystal axial direction serves as 
smallness . 

In a control of V/G, G can be made small and moreover, it is also 
possible to uae both interruption and reflection simultaneously and 
to operate G, 

[0010] 

A highly precise control of V/G is attained in this way. 
The position aimed at can be made to generate OST ring. 

[0011] 

[Embodiment] 

The apparatus composition appropriate to carrying out this invention 
is shown in a figure 1. 

[0012] 

It relates to a figure 1, wherein 7 is the radiation interrupter of 

the shape of a cylinder provided at the upper part of a crucible 2 so 

that the raising path of a single crystal 6 may be surrounded. 

The radiation interrupter 7 consists of carbon, for example. 

The single crystal 6 which can be pulled up from the solvent 3 in a 

crucible X is accommodated. 

Radiation to a single crystal 6 is interrupted from a solvent 3 
Moreover, the control of that amount of interruptions is done. 
Tor this reason, it is made to move the radiation interrupter 7 V p 
and down by the drive part 8. 

(0013] 

9 is the radiation reflector of the shoes do an array setting in the 
direction of a periphery so that the rise and fall path of the > 
radiation interrupter 7 may be surrounded. 

The radiation reflector 9 consists of the Mo plate which grinded the 
surface to the mirror surface, for example. 

Kadiation from a solvent 3 is reflected in a single crystal 6. 
Moreover, the control of that reflecting quantity is done. 
Tor this reason, as for each radiation reflector 9, an angle' is 
regulated by the drive part 10. ♦ 



(0014] 

11 is a temperature measurement meter and the temperature of the 



point of constant distance is measured from the solid-liquid boundary 
surface of the surface of a single crystal 6. 

[00153 

12 is a G calculator which obtains temperature slope G of the crystal 
axial direction in the tenperatuxe rang* from the fusing point of a 
silicon to 1300 degrees C. 9 . 

The position information on the radiation interrupter 7 is given to 
the G calculator 12 from the drive part 8. 

Moreover, the temperature information on the circumference of a 
single crystal is given the angle information on the radiation 
reflector 9 from the drive part 10 from a total of the temperature 
measurement 11, respectively. ^ 
Furthermore, the length of the shape of the heat insulator in a 
furnace and an insulator and the single crystal 6 during cultivation 
and cultivation speed V, the boundary surface shape of a single 
crystal 5 and the solvent 3, and the each information about the power 
of a heater 2 are also given. 

[0016] 

And the G calculator 12 uses these informations except the 
temperature measured value of a single crystal t, and performs 
temperature distribution calculation of the whole in the furnace by 
heat transfer calculation. 

Furthermore G is obtained by using; a temperature measured value and 
correcting that temperature distribution calculation. 

10017] 

13 is V / G controller and V / G controller 13 calculates v/c fx£m G 
and single crystal cultivation speed V which were obtained. 
V is operated so that that calculation value may be in accord with V 
/ G set point. 

It joins, it points to the position of the radiation interrupter 7, 
or the angle of the radiation reflector 9 among the drive parts 8 and 
10, and G is operated. 

Moreover the power of a heater 2 is also operated according to 
necessity. 

(0018] 

v/G is controlled by that set point for the ell period of single 
crystal cultivation. 

Consequently, OST ring produced when the cultivated single crystal is 
processed into a wafer and that wafer is heat-treated is controlled 
by the predetermined position. 



[0019] 

It is the estimation by the calculation under a certain assumption 
(constant set point of Cvez, Cies, Dv, and Di) . 
However, the density/ /concentration (a hole and silicon between 
grating/ /lattices) of the point defect in T- 1300 degrees C to 1250 
degrees C in a crystal Is mostly decided by V/G, 

After that, this point defect reacts with an oxygen and generates the 
oxygen sludge or its secondary defect (transposition) of a various 
sice and density etc. 

Therefore, V/G is controlled uniformly and thereby, the generation 
position of osr ring becomes constant over the entire crystal, 
rurthermore, a distribution (lupiane and site-density distribution by 
the axial direction) of defects, such as an oxygen sludge, also 
becomes constant. 

* - 

[0020] 

However, at the time of Tail part formation of the crystal 
cultivation last stage, and the crystal separation from a subsequent 
solvent, a crystal is cooled quickly. 

At this time, the quenching of the low warm Tails side is done from 
high temperature Top side. 
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Tor this reason, these part 3 do not serve as a uniform defect 
distribution 7 

Z^S^TlSZ gencratio * J»aitlw of OST ring is not controlled by 
St^io! corre *P° ad * ^ the first stage or the latter half of 

^ttt ZiSJ**** WMC * d ° efl not bec0IM ttnifom !• * defect fonoed 
below 100to850 degrees C at the time of crystal cooling . 
It is a very small sludge. 

On the one hand, the defect formed above 1000tofl50 decrees c is 
greatly etebilixing, and is become as follows. 
It becomes uniform covering crystal full length 

This type of kind of defect is stabilising also 'la the device 
process. 

It remains to a device active region (the surface (near)) reliably 
and a characteristic is degraded. y 

[0021] 

Next the result which used the apparatus shown in a figure 1 and 
actually controlled V/G is explained. 

[0022 J 
[Embodiment 1] 

High purity polycrystal silicon 50kg is put into a quartz crucible 

vith a diameter of 16". The dope of the boron is done 

The heating dissolution of the polycrystalline silicon was done 

^ e *' crystal cultivation bearing cultivated the single crystal 

of <100> the length of 1000mm for the diameter of 150mm 

During single crystal cultivation, the degree of surface temperature 

of a crystal is measured with a radiation thermometer. 

v/c is calculated by the aingle crystal temperature distribution 

calculation system. 

Single crystal cultivation speed is operated so that V/G may be set 
to 0. 2 8mm2 /degree Celsius and min (constant). 

The internal diameter distributed around the single crystal made the 
cylinder-like radiation reflector which consists of carbon with a 
300amx thickness of 30mm move up and down. 

[0023] 

Cutting heat treatment of the sample was done in parallel with a 

crystal axial direction from the cultivated single crystal 

Then, the generation position of OST ring was investigated 

OST ring removes the part in the latter half of cultivation (20mm in 

early stages of cultivation, and 100mm).. 

It had generated in the 67mm nearly position from the centre. 

[0024] . 
(Embodiment 2] 

High purity polycrystal silicon 50kg is put into a quartz crucible 

vith a diameter of 16". The dope of the boron is done. 

The heating dissolution of the polycrystalline silicon was done. 

Then, the crystal cultivation bearing cultivated the single crystal 

of <100> the length of 1000mm for the diameter of 150mm 

During single crystal cultivation, the degree of surface temperature 

of a crystal la measured with a radiation thermometer. 

V/G Is calculated by the single crystal temperature distribution 

calculation system. 

Single crystal cultivation speed is operated so that V/G may be set 

to 0.22mm2 /degree Celsius and min (constant). 

The angle of the radiation reflector (the sise of 1 sheet is 

250mmxl50mm) made from five Mo plates which distributed around the 

single crystal and grinded the surface to the mirror surface was 

operated. 

[0025] 

Cutting heat treatment of the sample was done in parallel with a 
crystal axial direction from the cultivated single crystal. 



_ > 



Then, the generation position of OSF ring was investigated 

OSF ring removes the part in the Utter half of cultivation (20m in 

early stages of cultivation, and 100mm) , 

It had generated in the 15mm nearly position from the centre. 

[0026] 

[Embodiment 3] 

High purity polycrystal silicon 50Jcg is put into a quart? crucible 
with a diameter of 16-. The dope of the boron is dene OTCmLe 
The heating dissolution of the polycrystallinc silicon «as done 
Then, the crystal cultivation bearing cultivated the single crystal 
of <100> the length of 1000mm for the diameter of 150mm ^ . 

During single crystal cultivation, the degree of surface temperature 
of a crystal is swasured with a radiation thermometer 
V/G is calculated by the single crystal temperature distribution 
calculation system V/G is 0.22ma2 /degree Celsius and min until 500m 
in the cultivation length of a single crystal. 

After 500mm, cultivation length operates single crystal cultivation 
speed so that it may be set to 0. 2 8mm2 /degree Celsius and min 
The position of a carbon radiation reflector and the angle of 'mo 
radiation reflector were operated. 

(0027J 

Cutting heat treatment of the sample was done in parallel with a 

crystal axial . direction from the cultivated single crystal 

Then, the generation position of OST ring was investigated 

OST ring is generated in a 15mm nearly position from a centre in the 

part to 20mm to . 450mm. 

From 450100, it is a peripheral toward change gradually 

In the part until it leaves 550 to 100mm, it generated 'in the 67mm 

nearly position from the centre. 

[0028] 

OST ring generation position in an each embodiment is shown in a 
figure 2. . 

Moreover, OSF ring generation position in the case of the 
conventional method which does not control V/G for comparison is 
shown. , 

As shown in the said figure, a highly pttcUt control of V/G is 
attained by this invention. 

The position made into aim can be made to generate OSF ring. 
Incidentally, the conventional method is the case where aimed at 
making a 35mra position generate OST ring from the centre of a 
crystal, and crystal cultivation ia'perforwi. 

However, actual OST ring generation position is greatly shifted from . 
the aim position . 

[0029J ......... ; 

[EFFECT OF THE IKVENTIOtf) .. 
As having stated above. 

The single crystal silicon cultivation method of this invention 
searches for the temperature slope Inside a single crystal by 
temperature distribution calculation of the whole in the furnace 
which used heat transfer calculation. 

And the temperature slope inside a single crystal is operated by an ' 
interruption and/or the reflection of the radiation from a solvent. 
This enables a highly precise control of V/C. 

There is an effect of the ability of the position made into aim by 
this to be made to generate OS!* ring. 

(BRIEF EXPLANATION OF DRAFTINGS] * ■ - ■ 

[FIGURE 1] 

It is the block diagram of the apparatus appropriate to carrying -out 
this invention. 
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[FIGURE 2] 

It is the graph which shows this effect of the invention. 
[FIGURE 3] 

It is the sc h e m atic section view showing the enforcement: state of a 
Csochx&lski Method. 

[EXPLANATION OF DRAWING} 

1 Crucible 

2 Heating Heater 

3 Solvent 

4 Seed Cryetal 

5 Wire 

6 Single Crystal 

7 Radiation Interrupter 
9 Radiation Reflector 
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tTf4. *aA5<^K*CffM-><Oft?7!i s 5:fl:-f4^» 
30 t . *i£J5 6 ^^0MMttftJt^tt«l*l#«fM f 
tSft1"4. fso^. Gli*aA6<0WsE*->t^{i 
H»$/iCrV». V/G*-Mflrf4rcrtt:li. vriftr^: 
' <GOttJfiiiJ:tXS^** ! »TS4*<. ±aUci?C 

'• mt^xiivntoxtoximMWt&tz*). v/ 
GcmwumtzmK. ?av^i:-f4(^is^co 

SFy V^£*£$i*-4.:fctt$*T*^ (a2«£0« 

[ o o l o ) *#9to§w±. W«4><r>*SAf*?SS^ia 

40 tnvriio s f y y^^fMonflPsmnacffv ^# 

4 *ttA^ y 3 y WK^a*«ft-f 4 Cct£4. 
(001 l ] 

[«H**f*-r4fc*)tf>«a] *«8fl^*i£A^y 3y 
wj53C5-£(i , czscjioTyyaymtAswrr* 

BSC. e»Jt)t*fflv^rc# , i*i±<*JOja«^!m(cJ: i ) 
W&&m<nii£fmz$*>. **>taU&HB$Wl"X 
»«*»4>0«W* JSBf *i J: 6V2 fcttRJtt 4 C t fc t 

o. «aai«ja^as^?B2 > afiET4toTiR4. 

[0012] V/G^mtilTii. ©MtJlrEv^f*! 



30 



( 

m) fc^ftV/G /X. ■ min ) 

til X Hz. V 5: Kflrf * c XizfiMfr h nmtolOR 
tiXl</*Mi5URiz£ 9 G JSkfFf 4 . 

c o o 1 3 ] as i <a. wtJMBmtoammzi 

[00 14] 

[f«B] V/G*)M»T-fi. lUSJl'OS'&ctemi.fttt 

*>4Cfcfc, *<oa*#^£»f^4w£^2o#£3l 
T*>4. V/G<7DM9rC*itfG£**>*,Ii:i:G£tt 

(0005] 4U«Jlrt»*>a«#7t;r*y>4 C i (C^u > 

Zrt I zt m*# , rtT-*r*4»oJW$A*> 

f»»<F114<=*4. *C T**tffft1i£«*JtS:5-ffl v \fc 
iFrt£*oa*#*tf*fc:J: 0 -Ifti-ff 5 . 2t 
[0006} fU£0>Prt£<fcO«tfJ*]e 

? c: t x o . mm Apwoaaatt; . v/c <o* 
[ooo7]*^cTax?)9i. -rt^iPrt^^iaH 

• [00 08]fi*im£ffiv^P^#*fttICj:ii 

tf. a sr^< lt. #«Art«oaK# 

***w»;^>4 4. cio^coja 
«^<ii»K^*}tito«E^^rft * war l t 
«Tj«rv». aaewetff?**. ttA*sa«*ii 
«jra*»^-«oiarc»rf 4 w t m t u * 

[0009] a*#m<0«fts(C-^>Ttt, sWWTCtt* 
lUSAIfcfrm^aJSSjKIi* •) . V/G<o«WTIi 

Gs-^$<r4cfc» { r?4. «?a<o±^Kat 

**)*v >£lflt£ RiS LT«»*^**8t*«:#i*A<N£ 
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4 

{ o o i o ] ut v/G<nmiais.KtM»tf*n&>>z 
4. 

(0011) 

(00 1 2) HlCiiO-C. 7{i»aA6^l#±<fM 
0 €-fcW4J:->tC. *t*20±;*^tt£RW#:7*Mt 

9LX. »?83*'i,*li.".6'V<0«lt*2fr-f4. 2 

7JiffiftSJS(Cj: <3±TC»«S^4,fi4; 

(00 13] 9li*S«jSSrm7^#|tWSrE0HOJ:3 

<c, ffl7f(*ice«isars Mzim<omtRstm?i> 4 . 

WtfSJflU 9 Itmt li&MzfflBtzma Uz M o i> 
^9. tta3*»^«Wf*«*SA6K:Kit$-ti-4. i 

WfffiWli9UnMl 1 0CJ: OA^SWSJ^i. 
[00 14] 1 HiajWtttW* 1 ), 4USA6^35 

10 015] 1 2<i^'ja><r)8ij E W.tf > i3 0 0'C2T- 
oaj«cSC«(t4»Jltt^iai^flJC9£G $• G 

mnavfi 1 . Gmnn 1 2tzinmmai>^mm 
»7otts«ffwa».i^fii. ttc. msmi QA^li 

HiirH&S&KV. »«A5fcll»3fcOifE^, t 

2<o/<7-t:«5V»TO*flW8{.4i^it4 . 
100 16) -f-UTGSrWSl 2li. JW*A6^a«S! 

[00 17] 1 SJiV/GMUMST^i. V/G«tJU5 
1 3 (i^y> hfttz G t IMtAWttXflE v t *)> h v/c i 

tiizvimi:-iti7tTmxBm7<r)QX*mt 

«W»l9<0Ai£S:«aB«8, 1 0t«*LTG«r«frf 
4. l^£*K:«;tTt-^2^'<7-t»f»rt4. 

[0018] lx . ms&jw&mtmaizbtz -> x 

^*»A* 7 x -MicJOX L-?-07 x-/N5«Msg t^' 

t * c& U 4 O S P 'J y/*WSfflS(C«» $ ft. 4 . 
[00 1 9] f**>*>, (C. «. Ci D 

» . Di <o JS&UStf) ^TT^fmt:J:4«trr-f) 
5*-'. V/Gfcri^TiSA^T-l 30 0XT-1 2 5 



(4) 
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mi xa i wis. sDttawr m twix<m <xxk 

(C£2) *«wtft. v/G*-«t:*| 

Off & wttiO. O S F y >7<r)n£.(3S£ i &!'.±W 

Sri. 

[ 0 0 2 0 J fc£U ttAWflwRBS^Tai l»#i©»*J5 J: 

ttfiflSftS. ;<ot>. Top »iiEa*'tf>T*i mtix 

<->. WtiHWXfili. 1 0 0—8 5 

TTfcAiMWCBaSili «ST* 0 . l > 

*ftfi»Tft4. 1 0 0 0-8 5 0iC£(±T£ft3 

COO 2 1 ] «C0 1 KSctSMESfflnTSQElc V/G 

[0022J CSUt«l3egl6- <05«/U7.-tffc:S 
♦CflC-JttA^'JaySOkgitAil. *oy£K-T 
U ♦ISAyyaviaBRSSWUn:^. K21 5 0m 
mTttAT7Jab5rfiZ*< < 1 0 0 > <04U*A**$ 1 0 0 0 

aaastniiT. attAas^wtta^T^rv/ 

GJttRU V/C#0. 28mm* /"C- .in (-£> 



. O S F y/liWs£3flQI<0 2 0 m m t 
IxJOkOl 0 0 mntinStftZto.* . fp&frhfi 1 5mmJO 

(0026] CUM* 3 ) B8 1 6 " .1? izX 

WS'>»u1->y3y50kj*AA. #ov*K-7 
L. ^JtA^yayS-JnftSWUc^. 1215 0m 
mTSAWlfcfrGM'* < 1 0 0 > OWSA*'*;* 10 0 0 

mmw«L^. **Aiwwi. awa*ftr»A<o* 

BniSSttaLT. *JSAil«^lf«i'^rArv/ 
10 GJIfJlt. «aA^WBt*?d £ 50 0mm$--(iV/ 
C*t0.2 2mm' /X:«in . W«*5d f 5 0 0mmW 
B»i0.2Smm* /"C-«in C2r*J:5C. *ilASr/£ 

ass-afti-stat, a-rfvaQtawaoaajsJ: 
10 0 2 7] n&LtzXstAfrbnAwift t Wftz-r 

vr/U«r(3J*)ait!«»«J5Uctt. o S F y y?<r>*±& 
85»^. OSFy >-^li2 0mmA>^4 50mm* 
T^aftC^TU'frC-rt^ai 5mm^GSC«^ 
U 4 5 0mmA>ititf;«(cWlM£9, 5 5 0mmA> 
20 M 0 0 m m iUtt T<7&#lZ)i\->Xli*-C>frc>ft 6 
7mm^GE(C^L^. 

(0028] «*l«Prt:«(t4 OS F 'J y^«^{2Sr 

*aOi^?)OSFyy?^taa*^f. R0d'4>i? 

i o iZ . i 0 V/G *)*»S*a»J)«riiS 

fct'i). IBv^-fiC»SCCOSFyv^Srltt?-e4 * 
btPMStKeh. ftjRtttiaAfO*^*^ 3 

5 mm<OQatCO S F >) H±Z*ti Z 1 5ffl->T 
8A*J£5- tf *1&*Tfi Iff . JBROO S F y v m 



AOJUD tcEL^rtS3 0 0 mm X&Z 3 0 mm(0*- 

( o o 2 3 ] *s£ tn:iutA*»^itAi«rr*j t¥ff e-t 

VT^SrWOJiiLJWSaLfctt. O S F y V^fcifl! 
aS-HI'Vw*. OSFy>'/l±WS»J)«<02 0mmtW)fi • 

ffia<CJS±LTV^» 

(00 24] C3ilt«2 3tt216- 05^/P7^tc» 
ttS^ttAv'J^vSOkgJrAii. sKavfc K-7* 

l , ^ttAv y 3 > tirsmn Liz<r>*> . ae 1 5 o m 40 

mTttAW«^Q!* f < 1 0 0 > OJHttA**? 10 0 0 
mmMLit. UttAIT^U. ISXfi&JSJtr&A')* 

iaaasffiHLT. lusAas^mitji^-fArv/ 

GJJfSL. V/G*S0.22mm« /T-.in 

AOffl 0 ICE L«3ff S-ftffltC WtS Lfc 5 fcco M o fiSJfl 
fltSPt^ (lttO-^S<i2 5 0mmXl 50mm) 05* 

(0025] fftf trcJIUIA*^^Att^rr*I > Tfrfw-^ 
vr^SfflOaJLSWMILfea. OSFyy^<OH±Q 50 



(0029] 

m*<rtm)ilV/ttz\±5LX{zt OW&fi&ViiS. 
*}&?:tift-nzklz£'). V/GOK»*^riW»r^ 
<S«:L, ZtilzX*)®^b-ri>&&tzOSF >) 

tan ♦JKHsjorr io<=a L«saoais£0T^ 

4. 

(023 xmeymznrtryvT-hz. 

(03 ) f- g 7 5/U^*-^)*«Fttt55:^-f«85SraS 

CJrfOja'fl] 

1 *ff^ 

2 JhB»t-^- 

3 aa 

4 a&A 

5 •7'f + 



(5) 853*8-268 



mi i 



[02] 



.-I 



rfl 



9 



9«A«? 
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Jttf**C 
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